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Abstract: The unprecedented wave of global urbanization has exerted increased pressure on
urban land and made land-use sustainability an urgent concern. This Special Issue examines
patterns, structures, and dynamics of urban land use from the economic, social, and, to a lesser
extent, environmental standpoints, in light of the goal of equitable and sustainable development.
This introduction discusses the background and design of the Special Issue and highlights the
contribution of the selected papers.
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1. Introduction

According to “World Urbanization Prospects” [1], urbanization could add another 2.5 billion
people to the global urban population by 2050, with close to 90 percent of the increase concentrated in
Asia and Africa. The largest urban growth will take place in India and China. This unprecedented
increase in urban population not only poses the challenges of providing jobs, housing, and
infrastructure, but also exerts an increased pressure on urban land and makes sustainability a matter
of overriding concern.

Sustainability is a broad topic with multiple dimensions, including economic development, health,
energy, land use, water consumption, and air pollution, among others. A key component of sustainable
development is equity. The recent financial crisis exacerbated income inequality in most countries,
although it has had an uneven impact on cities, regions and people. Social and environmental
disparities have also been intensified in many countries. Consequently, equity has become a top
sustainable development goal of the UN’s post-2015 development agenda. Indeed, equality and
sustainability are fundamental issues for human society and major concerns of governments
worldwide [2,3].

Given the importance of these issues, there are relatively limited studies that explore the global
characteristics and mechanisms of urban land change and their consequences in regard to equitable and
sustainable development. Land is a vital yet limited resource, and how to cater the needs of the growing
urban population and achieve an economically efficient, socially equitable, and environmentally
sustainable society are challenging issues. A key tenet is promoting equitable and sustainable
land development and mitigating land use conflicts [4]. We need more studies to examine the
processes, mechanisms, and effects of urban land use change globally and comparatively. We also
need more efforts to better understand the myriad interconnections between urban land use and
sustainable development.

This Special Issue examines patterns, structures, and dynamics of urban land use and their
implications for equitable and sustainable development from multiple perspectives (inter alia,
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economic, social, and environmental). We examine urban land use and, more broadly, urban
space in the contexts of urbanization, institutional change, and governance, as well as the general
socio-economic context. During the review process, a high percentage of the manuscripts submitted
were rejected, and what remaining all went through 2-3 rounds of review and revision. Papers selected
for this Special Issue therefore have been subject to a rigorous peer review procedure with the aim of
achieving high quality research and wider dissemination of research results.

2. Research Background and Progress

Urban land has been a subject of inquiry for decades. Earlier studies of urban land mainly focused
on spatial patterns and internal structure of urban land use, which could be roughly divided into
two groups: evolution of different types of urban land use and description of urban land use structure.
While land use studies rely on land use data, studies of urban structure look at broader patterns,
such as industrial location and population distribution.

Studies of the evolution of urban spatial structure, i.e., the patterns of land use in urban
areas and the distribution of different functional zones in the city, were closely associated with the
process of industrialization and advances in transportation and communication [5]. Major theoretical
contributions of this sort were made by German location theorists and the Chicago School, including
the development of traditional models of urban spatial structure, such as the concentric zone model,
the sector model, and the multiple nuclei model.

The post-World War II era from the 1950s to the 1960s witnessed the rise of neoclassical economics
in social sciences, including the use of factorial ecology in urban social analysis and the examination of
urban land value and its linkage with urban form by means of the bid-rent theory [6]. Mounting social
problems and the limitations of neoclassical economics prompted the development of alternative
thinking in the 1970s and the 1980s, including neo-Marxist urban theories, behavioral approaches and
Third World perspectives. Meanwhile, the neoclassical perspective rebounded with the “quantitative
revolution”, which provided new methods of analyzing urban land use and spatial structure. In this
regard, point pattern analysis and fractal dimension were used in the 1980s and the 1990s to
quantitatively define urban land use and spatial structure.

With the intensification of globalization and urbanization in the late 1980s, scholars turned
their attention to patterns and dynamics of urban expansion firstly in developed countries, followed
by studies in the developing countries [7]. Rapid urban transformation prompted a new wave of
theorization, which was led by the “Los Angeles School” in the 1980s and 1990s [8]. Post-World
War II suburbanization and the resulting urban sprawl in the United States became key topics of
academic inquiry. Such studies are often linked to studies of urban form and spatial structure of cities.
Scholars have also sought to describe the regularities of urban space based on the spatial concentration
of modern human activities, such as traffic flow, imbalance of housing and jobs, mobile communication
frequency, and even Wi-Fi access.

GIS and remote sensing have greatly aided empirical studies of land use, especially as regards
urban land expansion, sprawl, and land use change. We now have more accurate data on patterns of
global urban expansion and sprawl, not just in the West but also in large developing countries
undergoing rapid urbanization such as China and India [9,10]. In addition, various modeling
approaches such as agent-based modeling, geographically weighted regression (GWR), spatial
regressions and spatial regime models have been applied to the analysis of the underlying determinants
of rural-urban land conversion. Results suggest that multiple natural and socio-economic factors,
such as access to central business districts (CBDs), transportation improvement, development of
mega-projects and industrial districts, and availability of land in suburban areas, are the primary
determining factors of urban land expansion [11-14].

Scholars continue to try to understand the process of urban land expansion and sprawl.
Following the notions of Asian development states, scholars have analyzed the role of the Chinese
government and growth coalitions in urbanization, land development and urban expansion [15-17].
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It is argued that even urban sprawl in the United States has been supported by federal housing and
transportation policies. Scholars have also investigated issues of power and motivations [18-20].

Urban expansion in developing countries has also been viewed as a process closely linked
to the globalization of capital and flow of FDI to developing countries. Adopting the concept of
teleconnection, Seto et al. [21] linked global urban land use change to globalization, which broadened
the conventional land-use science focus on local factors. Wei and his associates have attempted to
apply the notion of China’s triple transition of globalization, decentralization and marketization to the
understanding of rapid urban expansion in China [22,23].

Great attention has been paid to the interactive effects among urban land use, human society and
the physical environment. A rich body of literature has examined the cost of urban expansion and
sprawl in developed countries, which tend to see more costs than benefits. Scholars have also linked
a variety of urban problems to urban expansion and sprawl, such as spatial inequality in general,
residential segregation, job-housing imbalance, spatial mismatch, and food deserts. In addition,
a recent study has found that urban sprawl holds down upward intergenerational mobility [24].
As regards health, adults living in sprawling metropolitan areas tend to walk less, are more obese,
and suffer more from high blood pressure [25]. Urban sprawl may provide more housing choices for
residents, but more centralized metropolitan areas actually exhibit lower median home prices and
lower proportions of homes in upper-end price categories than sprawling regions [26].

Scholars have linked urban expansion and sprawl with sustainability and transportation
issues [27]. “Compact city” and transit-oriented development have been promoted for more effective
use of public transportation systems [28]. Sprawl is associated with significantly higher fatal crash
rates [29], and higher costs of infrastructure [30]. Environmentally, air pollution tends to a more serious
problem with urban sprawl. Large sprawling metropolitan regions experience a greater number of
excessive ozone concentrations than more spatially compact ones [31], and the geographical scope of
the urban heat-island effect also tends to expand [32].

As Ewing et al. [24] summarize, there have been reported benefits of urban sprawl as well.
Suburban sprawl is seen as a natural manifestation of the American Dream of a big house in the
suburbs and tends to improve resident’s quality of life in some respects [33,34]. While urban sprawl
has decentralized jobs, the rise of suburban population and employment can lead to shorter average
commute time [35].

Overall, a large body of literature has dealt with urban land and space due to the consequences of
intensified human activity upon resources, social relations and the natural environment [4]. However,
more studies are still needed to provide comprehensive analysis of patterns, mechanisms, and effects
of urban land use change. In the context of globalization and institutional change, more studies are
also needed to better understand urbanization and urban expansion, and their influences on urban
space, structure and environment.

3. Research Themes, Topics and Questions

While there is a rich literature on urban land and impacts of urban sprawl, there is little
understanding of how urban land and space may affect so called “topical outcomes” such as life
expectancy, spatial inequality, housing, and transportation costs. Rising income inequality, and
associated lack of upward mobility, have become two of the most important issues of our time [2,36].
While income inequality often makes headlines of news, urban spatial inequality remains less studied
and upward mobility is barely on the radar of geographers and planners [3]. The effects of urban
space on rising inequality, which are of urgent concern both for developed and developing countries,
is largely missing in the literature.

While the discourses on sustainability emphasize overall interactions among the three pillars
of sustainable development—society, economy, and environment—most of the research has been
focused on preserving the ecological capital against economic growth and development or vice versa.
There is little research on the intertwinement of the economic, social (e.g., health, inclusion), and



Sustainability 2016, 8, 804 40f9

environmental dimensions of sustainable development, which constitutes the essence of sustainability
of urban societies.

This Special Issue examines patterns, structure, and dynamics of urban land use change
from multiple perspectives, in various contexts and with multiple foci (economic, social, political,
developmental, environmental etc.). The research articles examine urban land development and
sustainability arising from globalization, urbanization and institutional change. We have identified the
following key areas as relevant to the theme of this Special Issue:

e  Patterns and trajectories of urban land use change

e  Drivers of urban land expansion/sprawl

e  Urban land use, metropolitan development and global change
e  Urban land and economic/social/environmental sustainability
e  Sustainable land use policies and practices

We have also proposed the following potential topics for study:

e Urban land use: patterns, restructuring, efficiency and equity

e  Urban land expansion/sprawl: directions, structures, dynamics/trajectories, drivers

e Land development: globalization, development zones, mega projects, global(izing) cities,
and “land grabs”, space/place/geography as agents

e  Urban land use policy and governance; role of institutions

e  Global-local: effects of globalization, land development and global change

e  Urbanland and economic/social /environmental equity and sustainability

e  Sustainable land use and urban development policies and practices

e Methodology: ESDA, spatial regression, GWR, multi-agent based modeling, spatiotemporal
dynamics, joint decision-making scenario analysis, etc.

We have further raised the following questions to address in research:

e  What are the nature, structure and trajectory of urban land expansion, sprawl and development
in different contexts?

e  What are the underlying mechanisms and the main drivers of urban land use change? What is
sustainable urban land use in the context of increasing global urban population and climate
change and how can it be achieved?

e  What implications do the practices of urban land use have on sustainable development at the
local, regional, and global scales?

e  What are the governance and political processes?

e  How to measure the roles of geography, contexts and institutions?

e How are urban land use and sustainability displayed in terms of convergence/divergence,
dimension, scale and time?

e How to use developments in GIS and big data to advance our knowledge?

e  What are the theoretical and policy implications of the research?

4. Content and Contribution of the Special Issue

This Special Issue includes 14 articles, with various research emphases, methodologies and study
areas, reflecting the inter-disciplinarily that characterizes urban and land use studies. These papers can
provide us insights into the underlying structure and mechanisms of urban land expansion, and open
new frontiers on the effects of urban land development on both the natural and human environments.
For the purpose of this editorial introduction, the papers can be grouped under the following
three aspects: (1) investigating urban land space by employing varied measurements and methods;
(2) addressing the structure and mechanisms of urban land expansion and urbanization; (3) exploring
ecological, environmental and socioeconomic effects and footprints of urban land development.
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4.1. Multi-Scalar Patterns and Mechanisms of Urban Land Expansion

This group includes six papers, ranging from the global to the national and local scales, all with a
focus on China. At the global scale, Liu et al. test the four prominent hypotheses about patterns of
urbanization for sixteen world cities over the period from 1800 to 2000 [37]. The result shows that
all these cities have shared three common patterns in urban landscape change: urban landscapes
become compositionally more diverse, structurally more fragmented and geometrically more complex
as urbanization progresses. Moreover, the dominant patterns of urban land expansion are mainly
shifting among infilling, edge expanding and leapfrogging.

On the national scale, using panel data of 253 prefecture-level Chinese cities from 1999 to
2012 [38], Fan et al. investigate the mediating effect of public infrastructure between urban land
development and economic growth, and find that public infrastructure is a partial but significant
mediator. Land development has a positive impact on public infrastructure, which further facilitates
urban economic development.

The next three articles examine urban land use in specific cities and regions in China, including
the Yangtze River Delta (YRD), Shenzhen and Beijing. In the first, Gao et al. apply the economic
transition framework of globalization, marketization, decentralization, and urbanization, and find that
urban land expansion in the YRD is mainly characterized by the growth of residential and industrial
land [39]. They identify six factors—foreign direct investment, labor force, government competition,
institutions, population, and job-housing relations—as the major underlying driving forces underlying
urban expansion.

Qian et al. describe and evaluate the evolution of urban land expansion and land use policy in
Shenzhen, China since 2005 [40]. They find that the current mandatory, top-down mode of control,
which relies on the central government, has very limited effects on controlling urban expansion.
However, such policies as governmental self-restraint, governmental identity change, and policy
innovation are effective on guiding China’s urbanization.

Relying on CLUE-S model, Markov model and remote sensing data, Han et al. develop
two scenarios of urban land expansion (development scenario and protection scenario) to explore the
characteristics of land use change and to simulate the future land use demand in Beijing [41]. They find
that the conversion from cultivated land to built-up land is still the primary feature of land use change
in Beijing. Based on their prediction, the conversion of cultivated land to built-up land in mountainous
areas of Beijing will be more prevalent by 2020, and the city will still face a great need for ecological
and cultivated-land protection.

Moving to the local scale, Zhao et al. explore the formation process and the determinants of
gated informal housing communities in Beijing [42]. This study addresses the role of villages and
townships in informal land development and their conflicts with state regulation, and suggests
that decentralization and marketization have significantly changed the roles of different levels
of government. Instead of following the goals settled by upper-level administration, a township
government seems to be more concerned about the quality of local livelihood.

In addition to Chinese cities, this Special Issue also includes a study focusing on urban land use
change in Western cities. Monterio and Tavares analyze the spatial and temporal dynamics of land
use change in a medium/small city in Portugal between 1958 and 2011, with an explicit emphasis of
the planning framework [43]. They find that urban spatial structure changes in Viseu were mainly
characterized by a decrease in annual crops and contraction of arable land, as well as an increase of the
continuous and discontinuous urban fabric.

4.2. New Dimensions of Urban Land Use and Urban Space

The second group of articles focuses on new dimensions of urban land use and urban space,
and how space changes in global/globalizing cities. Based on enterprise registered data in 2010,
Huang et al. investigate the employment density distribution as an indicator of urban spatial
structure change in Beijing [44]. Their result shows that spatial structure of Beijing is still characterized
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by mono-centric development. To evaluate the process of polycentric development, they identify
five sub-centers of Beijing, most of which are located in suburban areas.

Wang et al. examine Shanghai’s adoption of wireless technologies in urban and infrastructure
development and the spatial distribution of public Wi-Fi access in Shanghai [45]. By mapping both
government-sponsored hotspots through the “i-Shanghai” project and the hotspots established by
China Mobile Communications Corporation (CMCC), they find that Shanghai’s telecommunication
providers have been proactive in arranging WLAN hotspots (a proxy of public Wi-Fi or wireless
access). Moreover, for the old neighborhoods in the city center and remote sub-districts, the public
Wi-Fi infrastructure development of both government and CMCC facilities is still relatively backward.
The authors further address the policies in terms of how to promote Shanghai as a more sustainable
wireless city.

4.3. Effects of Urban Land Use Change

The six papers in the third group deal with how urban land development affects environmental
and socioeconomic structures at both the national and city scales. At the national scale, Guo et al.
analyze the panel data of 577 recorded disasters in 30 provinces of China from 1985-2011 to identify
their links with economic growth [46]. Based on an integrated indicator system with entropy weighting,
they find that human capital can turn meteorological hazards into economic growth, while geological
disasters cannot trigger local economic growth.

Zhang et al. test how urban rail transit affects housing prices in China [47]. Relying on panel data
of 35 Chinese cities from 2002 to 2013, and by controlling other determinants, such as GDP per capita,
land price, investment in real estate and population density, they find that a 1% increase in rail transit
mileage will advance housing price by 0.027%. Moreover, they point out that the new rail transit lines
have increasingly positive influences on housing price of China.

Yang et al. find that there is a linkage in Chengdu, China between residential land use change
and the massive migration and relocation of employees in government departments (EGD), on the one
hand, and displacement of urban households by demolition (UDDH), on the other [48]. By tracking
the employees hired by state government departments and related branches, they compare residential
relocations of EGD and UDDH groups and find that most of the UDDH have migrated from urban
centers to fringes, while a large number of EGD still agglomerate close to urban centers. Government
interventions differentiate residential relocations of EGD and UDDH, and market mechanisms reinforce
this relocation process.

Besides the research focused on China, two studies focus on cities in the United States:
Salt Lake City and Seattle. Relying on Utah Household Travel Survey data, Wei et al. analyze
the linkages between physical activity (PA), neighborhood land use, accessibility to transportation,
and socio-demographic status in Salt Lake County, Utah [49]. By using four-component walkability
indices at various geographic scales, they find that PA is associated with neighborhood land use and
social demographic status, including the compact design of the neighborhood. Specifically, the current
neighborhood design in Salt Lake County only supports people’s 20-min walk.

Abel et al.’s paper analyzes the intersections of urban industrial and nonindustrial land use
planning, gentrification, and environmental injustice in Seattle, WA [50]. Based on geographic cluster
analysis and longitudinal air toxic emission comparisons, the authors quantitatively investigate
socioeconomic changes in Seattle Census block-groups between 1990, 2000, and 2009. They find that
there is a growing tension between industrial and non-industrial land use, and that Seattle’s pattern of
development is highly stratified by occupation, income and property values.

5. Conclusions

This Special Issue provides comprehensive studies of urban land use change and its implications
for equitable and sustainable development. We have drawn papers from both developed and
developing countries, with a focus on China due to the rapid rate of urbanization and change there.
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We hope that this Special Issue will contribute to the understanding of urban land use patterns and
processes, and their implications for sustainable development. The Special Issue has examined patterns
and processes of urban land expansion and sprawl, especially in terms of the conversion of rural land
to urban use. It also studies new dimensions of urban space, especially social media. Such studies
on the effects of urban land use change are particularly valuable, and more efforts are still needed to
advance our knowledge.

Globalization and urbanization are continuous processes, and we understand that many questions
have not been fully addressed by papers in this special issue. The papers included could not represent
many countries in the developing world, despite our efforts trying to broaden the geographical scope of
research. The large number of papers on China is evidence of rising scholarship and the rapid advance
of science and education in China. We feel the social consequences of urban expansion and sprawl
remain under-investigated, and consequently, we have proposed a special issue on urban expansion,
sprawl and inequality in Landscape and Urban Planning. We are looking forward to coordinate more
efforts to better understand the processes and consequences of urbanization and urban land use change.
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